Autocatalytic processing of heme by lactoperoxidase produces the native protein-bound prosthetic group.
The covalently bound prosthetic group of lactoperoxidase (LPO) has been obtained by hydrolysis of the protein and identified as a dihydroxylated heme. A baculovirus expression system has been developed for LPO and used to obtain protein in which the heme is only partially covalently bound. Reaction of the purified heme. apoLPO complex with H2O2 results in both autocatalytic modification of the heme and covalent attachment to the protein. Hydrolytic experiments establish that the autocatalytically incorporated heme is bound normally. Two monohydroxylated heme intermediates have been detected. The peroxidative activity of LPO increases in proportion to the extent of covalently bound heme. The LPO results provide a paradigm for autocatalytic incorporation of heme groups into the mammalian peroxidases, including myeloperoxidase and eosinophil peroxidase, all of which exhibit strong sequence similarity with LPO and have covalently-bound heme groups.